THE CITY OF GALVESTON

CONCRETE FINISHING

PART 1

SECTION 03345

CONCRETE FINISHING

GENERAL

1.01 SECTION INCLUDES

A

1.02 UNIT PRICES

A

Concrete finishing for structures and basins and includes:

1.

2.

3.

4.

Repairing surface defects.
Finishing concrete surfaces including both formed and unformed surfaces.
Sealing concrete surfaces.

Installation of concrete fill and installation of concrete topping in bottoms of
clarifiers and thickeners.

Section does not cover concrete paving finishing as covered in Section 2521 —
Concrete Paving.

No separate payment will be made for concrete finishing under this Section. Include
payment in unit price for structural concrete.

1.03 SUBMITTALS

A

B.

Conform to all provisions and sections of these specifications.

Submit manufacturer's technical literature on the following products proposed for use.
Include manufacturer's installation and application instructions and, where specified,
manufacturer's certification of conformance to requirements and suitability for use in
the applications indicated.

1.

2.

Floor hardener.

Sealer.

Epoxy floor topping.
Epoxy penetrating sealer.

Latex bonding agent.
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THE CITY OF GALVESTON CONCRETE FINISHING

PART 2

2.01

6. Epoxy adhesive.
7. Abrasive aggregate.
8. Evaporation retardant.

PRODUCTS

MATERIALS

A.

Sealer/Dustproofer (VOC Compliant): Water-based acrylic sealer; non-yellowing
under ultraviolet light after 200-hour test in accordance with ASTM DA4587.
Conform to local, state and federal solvent emission requirements.

Epoxy Floor Topping: Two-component epoxy resin meeting ASTM C881 Type IlI,
resistant to wear, staining and chemical attack, blended with granite, sand, trap rock
or quartz aggregate, trowel-applied over concrete floor. Topping thickness, 1/8 inch;
color, gray.

Abrasive Aggregate for Non-slip Finish: Fused aluminum oxide grit, or crushed
emery aggregate containing not less than 40 percent aluminum oxide and not less
than 25 percent ferric oxide. Material shall be factory graded, packaged, rustproof
and non-glazing, and unaffected by freezing, moisture and cleaning materials.

Epoxy Penetrating Sealer: Low-viscosity, two-component epoxy system designed to
give maximum penetration into concrete surfaces. Sealer shall completely seal
concrete surfaces from penetration of water, oil and chemicals; prevent dusting and
deterioration of concrete surfaces caused by heavy traffic; and be capable of adhering
to floor surfaces subject to hydrostatic pressure from below. Color, transparent amber
or gray; surface, non-slip.

Latex Bonding Agent: Non-redispersable latex base liquid conforming to ASTM
C1059. When used in water and wastewater treatment structures, bonding agent shall
be suitable for use under continuously submerged conditions. Conformance and
suitability certification by manufacturer is required.

Bonding Grout: Prepare bonding grout by mixing approximately one part cement to
one part fine sand meeting ASTM C144 but with 100 percent passing No. 30 mesh
sieve. Mix with water to consistency of thick cream. At Contractor's option, a
commercially prepared bonding agent used in accordance with manufacturer's
recommendations and instructions may be used. When used in water and wastewater
treatment structures, bonding agent shall be suitable for use under continuously
submerged conditions. Conformance and suitability certification by manufacturer is
required. Submit manufacturer's technical information on proposed bonding agent.
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THE CITY OF GALVESTON CONCRETE FINISHING

G.

M.

PART 3

Patching Mortar:

1. Make patching mortar of same materials and of approximately same
proportions as concrete, except omit coarse aggregate. Substitute white
Portland cement for part of gray Portland cement on exposed concrete in order
to match color of surrounding concrete. Determine color by making trial
patch. Use minimum amount of mixing water required for handling and
placing. Mix patching mortar in advance and allow to stand. Mix frequently
with trowel until it has reached stiffest consistency that will permit placing.
Do not add water.

2. Proprietary compounds for adhesion or specially formulated cementitious
repair mortars may be used in lieu of or in addition to foregoing patching
materials provided that properties of bond and compressive strength meet or
exceed the foregoing and color of surrounding concrete can be matched where
required. Use such compounds according to manufacturer's
recommendations. When used in water and wastewater treatment structures,
material shall be suitable for use under continuously submerged conditions.
Conformance and suitability certification by manufacturer is required.

Epoxy Adhesive:  Two-component, 100 percent solids, 100 percent reactive
compound developing 100 percent of strength of concrete, suitable for use on dry or
damp surfaces. Epoxy used to inject cracks and as a binder in epoxy mortar shall
meet ASTM C881, Type VI. Epoxy used as a bonding agent for fresh concrete shall
meet ASTM C881, Type V.

Non-shrink Grout: See Section 03600 - Structural Grout.

Spray-Applied Coating: Acceptable products are Thoro System Products "Thoroseal
Plaster Mix" or equal. Color: Gray.

Concrete Topping: Class H concrete with 3/8-inch maximum coarse aggregate size,
as specified in Section 03310 - Structural Concrete.

Concrete Fill: Class H concrete with 3/8-inch maximum coarse aggregate size, (Class
C where fill thickness exceeds 3 inches throughout a placement), as specified in
Section 03310 - Structural Concrete.

Evaporation Retardant:  Confilm, manufactured by Master Builders; Eucobar,
manufactured by Euclid Chemical Company; or equal.

EXECUTION

3.01 AGGREGATE CONCEALMENT
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THE CITY OF GALVESTON CONCRETE FINISHING

A

Unless indicated otherwise on Drawings or approved by the Owner’s Representative,
all surfaces to be finished shall be free of exposed aggregate.

3.02 REPAIRING SURFACE DEFECTS

A.

Defective Areas: Repair immediately after removal of forms and obtaining approval
by the Owner’s Representative. Remove honeycombed and other defective concrete
down to sound concrete but in no case to a depth less than 1 inch. Make edges of cuts
perpendicular to concrete surface. Thoroughly work bonding grout into the surface
with a brush as that the entire surface is covered. Alternatively, a proprietary bonding
agent may be used. Use bonding agent in accordance with manufacturer's
instructions. While bonding coat is still tacky, apply premixed patching mortar.
Thoroughly consolidate mortar into place and strike off to leave patch slightly higher
than surrounding surface. To permit initial shrinkage, leave undisturbed for at least 1
hour before final finishing. Keep patched area damp for 7 days. Alternatively, a
proprietary cementitious repair mortar may be used and placed in accordance with
manufacturer's instructions. Do not use metal tools in finishing patches in formed
walls which will be exposed.

Tie Holes: Patch holes immediately after removal of forms. After cleaning and
roughening with a wire brush on a rotary drill, thoroughly dampen tie hole and fill
solid with patching mortar. Taper tie holes shall have the plug, specified in 03100 -
Concrete Formwork, driven into the hole to the center of the wall before grouting.
Completely fill taper tie holes with patching mortar except that non-shrink grout shall
be used for all walls in contact with soil or liquid. On wall faces exposed to view, fill
the outer 2 inches of the taper tie hole with patching mortar blended to match adjacent
concrete.

Cracks: Repair cracks in excess of 0.01 inch by pressure injection of moisture-
insensitive epoxy-resin system. Submit proposed material and method of repair for
approval by Owner’s Representative prior to making repairs.

Structural Repair: When required, make structural repairs after prior approval of the
Owner’s Representative as to method and procedure, using specified epoxy adhesive
or approved epoxy mortar.

3.03 FINISHING OF FORMED SURFACES

A

Unfinished Surfaces: Finish is not required on surfaces concealed from view in
completed structure by earth, ceilings or similar cover, unless indicated otherwise on
Drawings.

Rough Form Finish:

1. No form facing material is required on rough form finish surfaces.
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THE CITY OF GALVESTON

CONCRETE FINISHING

Patch tie holes and defects. Chip off fins exceeding 1/4 inch in height.

Rough form finish may be used on concrete surfaces which will be concealed
from view by earth in completed structure, except concealed surfaces required
to have smooth form finish, as shown on Drawings.

C. Smooth Form Finish:

1.

Form facing shall produce smooth, hard, uniform texture on concrete. Use
plywood or fiberboard linings or forms in as large sheets as practicable, and
with smooth, even edges and close joints.

Patch tie holes and defects. Rub fins and joint marks with wooden blocks to
leave smooth, unmarred finished surface.

Provide smooth form finish on the wet face of formed surfaces of water-
holding structures, and of other formed surfaces not concealed from view by
earth in completed structure, except where otherwise indicated on Drawings.
Walls that will be exposed after future construction, at locations indicated on
Drawings, shall have smooth form finish. Smooth form finish on exterior face
of exterior walls shall extend 2 feet below final top of ground elevation.
Exterior face of all perimeter grade beams shall have smooth form finish for
full depth of grade beam.

D. Rubbed Finish:

1.

Use plywood or fiberboard linings or forms in as large sheets as practicable,
and with smooth, even edges and close joints.

Remove forms as soon as practicable, repair defects, wet surfaces, and rub
with No. 16 carborundum stone or similar abrasive. Continue rubbing
sufficiently to bring surface paste, remove form marks and fins, and produce
smooth, dense surface of uniform color and texture. Do not use cement paste
other than that drawn from concrete itself. Spread paste uniformly over
surface with brush. Allow paste to reset, then wash surface with clean water.

Use rubbed finish at locations indicated on Drawings, except where rubbed
finish is indicated for a wall which will be containing a liquid, use spray-
applied coating.

E. Spray-applied Coating: At Contractor's option, in lieu of rubbed finish, spray-applied
coating may be applied after defects have been repaired and fins removed. Remove
form oil, curing compound and other foreign matter that would prevent bonding of
coating. Apply coating in uniform texture and color in accordance with coating
manufacturer's instructions.
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THE CITY OF GALVESTON CONCRETE FINISHING

Related Unformed Surfaces: Tops of piers, walls, bent caps, and similar unformed
surfaces occurring adjacent to formed surfaces shall be struck smooth after concrete is
placed. Float unformed surfaces to texture reasonably consistent with that of formed
surfaces. Continue final treatment on formed surfaces uniformly across unformed
surfaces.

Provide color and finish uniformity to be determined by the Owner’s Representative.

Color of concrete pours should be consistent. If not consistent, Contractor shall
submit plan for remedying the inconsistency.

3.04 HOT WEATHER FINISHING

A

When hot weather conditions exist, as defined by Section 03310 - Structural Concrete
and as judged by the Owner’s Representative, apply evaporation retardant to the
surfaces of slabs, topping and concrete fill placements immediately after each step in
the finishing process has been completed.

3.05 FINISHING SLABS AND SIMILAR FLAT SURFACES TO CLASS A, B AND C

TOLERANCES

A. Apply Class A, B and C finishes at locations indicated on Drawings.

B. Shaping to Contour: Use strike-off templates or approved compacting-type screeds
riding on screed strips or edge forms to bring concrete surface to proper contour. See
Section 03100 - Concrete Formwork for edge forms and screeds.

C. Consolidation and Leveling: Concrete to be consolidated shall be as stiff as
practicable Thoroughly consolidate concrete in slabs and use internal vibration in
beams and girders of framed slabs and along bulkheads of slabs on grade.
Consolidate and level slabs and floors with vibrating bridge screeds, roller pipe
screeds or other approved means. After consolidation and leveling, do not permit
manipulation of surfaces prior to finishing operations.

D. Tolerances for Finished Surfaces: Check tolerances by placing straightedge of

specified length anywhere on slab. Gap between slab and straightedge shall not
exceed tolerance listed for specified class.

Straightedge Length Tolerance
Class in Feet in Inches
A 10 1/8
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B 10 1/4
C 2 1/4
E. Raked Finish: After concrete has been placed, struck off, consolidated and leveled to

Class C tolerance, roughen surface before final set. Roughen with stiff brushes or
rakes to depth of approximately 1/4 inch. Notify the Owner’s Representative prior to
placing concrete requiring initial raked surface finish so that acceptable raked finish
standard may be established for project. Protect raked, base-slab finish from
contamination until time of topping. Provide raked finish for following:

1. Surfaces to receive bonded concrete topping or fill.
2. Steep ramps, as noted on Drawings.
3. Additional locations as noted on Drawings.

F. Float Finish:

1. After concrete has been placed, struck off, consolidated and leveled, do not
work further until ready for floating. Begin floating when water sheen has
disappeared, or when mix has stiffened sufficiently to permit proper operation
of power-driven float. Consolidate surface with power-driven floats. Use
hand floating with wood or cork-faced floats in locations inaccessible to
power-driven machine and on small, isolated slabs.

2. After initial floating, re-check tolerance of surface with 10-foot straightedge
applied at not less than two different angles. Cut down high spots and fill low
spots to Class B tolerance. Immediately re-float slab to a uniform, smooth,
granular texture.

3. Provide float finish at locations not otherwise specified and not otherwise
indicated on Drawings.

G. Trowel Finish:

1. Apply float finish as previously specified. After power floating, use power
trowel to produce smooth surface which is relatively free of defects but which
may still contain some trowel marks. Do additional troweling by hand after
surface has hardened sufficiently. Do final troweling when ringing sound is
produced as trowel is moved over surface. Thoroughly consolidate surface by
hand troweling operations.
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2. Produce finished surface free of trowel marks, uniform in texture and
appearance and conforming to Class A tolerance. On surfaces intended to
support floor coverings, remove defects which might show through covering
by grinding.

3. Provide trowel finish for floors which will receive floor covering and
additional locations indicated on Drawings.

Broom or Belt Finish:

1. Apply float finish as previously specified. Immediately after completing
floated finish, draw broom or burlap belt across surface to give coarse
transverse scored texture.

2. Provide broom or belt finish at locations indicated on Drawings.

3.06 FINISHING SLABS AND SIMILAR FLAT SURFACES TO "F-NUMBER SYSTEM"
FINISH

A

Shaping to Contour: Use strike-off templates or approved compacting-type screeds
riding on screed strips or edge forms to bring concrete surface to proper contour.
Edge forms and screeds: Conform to Section 03100 - Concrete Formwork.

Consolidation and Leveling: Concrete to be consolidated shall be as dry as
practicable. Thoroughly consolidate concrete in slabs and use internal vibration in
beams and girders of framed slabs and along bulkheads of slabs on grade.
Consolidate and level slabs and floors with vibrating bridge screeds, roller pipe
screeds or other approved means. After consolidation and leveling, do not manipulate
surfaces prior to finishing operations.

Tolerances for Finished Surfaces: Owner’s Representative may check floor flatness
and levelness in accordance with Paragraph 3.12, Field Quality Control.

Float Finish:

1. After concrete has been placed, struck off, consolidated and leveled, do not
work further until ready for floating. Begin floating when water sheen has
disappeared, or when mix has stiffened sufficiently to permit proper operation
of power-driven float. Consolidate surface with power-driven floats. Use
hand floating with wood or cork-faced floats in locations inaccessible to
power-driven machine and on small, isolated slabs.

2. Check tolerance of surface after initial floating with a 10-foot straightedge
applied at not less than two different angles. Cut down high spots and fill low
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spots. Immediately refloat slab to uniform, smooth, granular texture to
Fr20/F_17 tolerance, unless shown otherwise on Drawings.

3. Provide "F-Number System" float finish at locations indicated on Drawings.
E. Trowel Finish:

1. Apply float finish as previously specified. After power floating, use power
trowel to produce smooth surface which is relatively free of defects but which
may still contain some trowel marks. Do additional trowelings by hand after
surface has hardened sufficiently. Do final troweling when ringing sound is
produced as trowel is moved over surface. Thoroughly consolidate surface by
hand troweling operations.

2. Produce finished surface free of trowel marks, uniform in texture and
appearance and conforming to an Fg25/F 20 tolerance for slabs on grade and
Fe25/F 17 for elevated slabs, unless shown otherwise on Drawings. On
surfaces intended to support floor coverings, remove defects, which might
show through covering, by grinding.

3. Provide "F-Number System™ trowel finish at locations indicated on Drawings.
3.07 BONDED CONCRETE TOPPING AND FILL
A. Surface Preparation:

1. Protect raked, base-slab finish from contamination until time of topping.
Mechanically remove oil, grease, asphalt, paint, clay stains or other
contaminants, leaving clean surface.

2. Prior to placement of topping or fill, thoroughly dampen roughened slab
surface and leave free of standing water. Immediately before topping or fill is
placed, scrub coat of bonding grout into surface. Do not allow grout to set or
dry before topping or fill is placed.

B. Concrete Fill:

1. Where concrete fill intersects a wall surface at an angle steeper than 45
degrees from vertical, provide a 1.5-inch deep keyway in the wall at the point
of intersection; size keyway so that no portion of the concrete fill is less than
1.5 inches thick. Form keyway in new walls; create by saw cutting the top
and bottom lines and chipping in existing walls.

2. Apply wood float finish to surfaces of concrete fill.
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3. Provide concrete fill at locations shown on Drawings.
Bonded Concrete Topping in Bottom of Clarifiers and Thickeners:

1. Minimum thickness of concrete topping: 1 inch. Maximum thickness when
swept in by clarifier and thickener equipment: 3 inches.

2. Compact topping and fill by rolling or tamping, bring to established grade,
and float. Topping grout placed on sloping slabs shall proceed uniformly
from the bottom of the slab to the top, for the full width of the placement.
Coat surface with evaporation retardant as needed between finishing
operations to prevent plastic shrinkage cracks.

3. Screed topping to true surface using installed equipment. Protect equipment
from damage during sweeping-in process. Perform sweeping-in process under
supervision of equipment manufacturer's factory representative. After topping
has been screeded, apply wood float finish. During finishing, do not apply
water, dry cement or mixture of dry cement and sand to the surface.

4. As soon as topping or fill finishing is completed, coat surface with curing
compound. After the topping is set and sufficiently hard in clarifiers and
where required by the Owner’s Representative, fill the tank with sufficient
water to cover the entire floor for 14 days.

5. Provide bonded concrete topping in bottom of all clarifiers and thickeners.

3.08 EPOXY PENETRATING SEALER

A

Surfaces to receive epoxy penetrating sealer: Apply wood float finish. Clean surface
and apply sealer in compliance with manufacturer's instructions.

Rooms with concrete curbs or bases: Continue application of floor coating on curb or
base to its juncture with masonry wall. Rooms with solid concrete walls or
wainscots: Apply minimum 2-inch-high coverage of floor coating on vertical surface.

Mask walls, doors, frames and similar surface to prevent floor coating contact.

When coving floor coating up vertical concrete walls, curbs, bases or wainscots, use
masking tape or other suitable material to keep a neat level edge at top of cove.

Provide epoxy-penetrating sealer at locations indicated on Drawings.
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3.09 EPOXY FLOOR TOPPING

A.

E.

F.

Surfaces to receive epoxy floor topping:  Apply wood float finish unless
recommended otherwise by epoxy floor topping manufacturer. Clean surface and
apply epoxy floor topping in compliance with manufacturer's recommendations and
instructions. Thickness of topping: 1/8 inch.

Rooms with concrete curbs or bases: Continue application of floor coating on curb or
base to its juncture with masonry wall. Rooms with solid concrete walls or
wainscots: apply 2-inch-high coverage of floor coating on vertical surface.

Mask walls, doors, frames and similar surfaces to prevent floor coating contact.

When coving floor coating up vertical concrete walls, curbs, bases or wainscots, use
masking tape or other suitable material to keep a neat level edge at top of cove.

Finished surface shall be free of trowel marks and dimples.

Provide epoxy floor topping at locations indicated on Drawings.

3.10 SEALER/DUSTPROOFER

A

Where sealer or sealer/dustproofer is indicated on Drawings, just prior to completion
of construction, apply coat of specified clear sealer/dustproofing compound to
exposed interior concrete floors in accordance with manufacturer's instructions.

3.11 NONSLIP FINISH

A

B.

Apply float finish as specified. Apply two-thirds of required abrasive aggregate by
method that ensures even coverage without segregation and re-float. Apply
remainder of abrasive aggregate at right angles to first application, using heavier
application of aggregate in areas not sufficiently covered by first application. Re-
float after second application of aggregate and complete operations with troweled
finish. Perform finishing operations in a manner that will allow the abrasive
aggregate to be exposed and not covered with cement paste.

Provide non-slip finish at locations indicated on Drawings.

3.12 FIELD QUALITY CONTROL

A

Flatness and levelness of slabs and similar flat surfaces that are indicated on
Drawings to receive "F-Number System™ finish will be checked by independent
testing laboratory employed by Owner in accordance with Section 01410 - Testing
Laboratory Services.
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B. Tolerances for "F-Number System" finished surfaces:
1. Floor tolerance shall be determined in accordance with ASTM E1155.
2. Floor flatness and levelness tolerances:
a. Fr defines maximum floor curvature allowed over 24 inches.

Computed on the basis of successive 12-inch elevation differentials, Fr
is commonly referred to as the "flatness F-Number."

4.57
Fe
Maximum difference in elevation, in decimal inches, between
successive 12" elevation differences.
b. F_ defines relative conformity of floor surface to horizontal plane as

measured over 10-foot distance. F_ is commonly referred to as
"levelness F-number."

12.5
FL
Maximum difference in elevation, in inches, between two
points separated by 10 feet.

3. Achieve specified overall slab tolerance. Minimum local tolerance (1/2 bay,
unless otherwise designated by the Owner’s Representative): 2/3 of specified
tolerance.

4, Tolerance for floated finish:  Fg20/F 17, unless otherwise shown on
Drawings.

5. Tolerance for troweled finish: Fg25/F 20 for slabs on grade, and Fg25/F 17
for elevated slabs, unless otherwise shown on Drawings.

3.13 CURING
A. Conform to requirements of Section 03370 - Curing Concrete.

END OF SECTION
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